Background {#Sec1}
==========

The World Health Organization (WHO) reported that the mean caesarean section (CS) rate of 9 countries in Asia was 27.3% in 2010 and reached 46.2% in China \[[@CR1]\]. The prevalence of CS differs between countries. The incidence of caesarean scar pregnancy (CSP) in China is higher than that in other countries. With the change in the one-child policy, more women have chosen to become pregnant again and will therefore face the risk of CSP \[[@CR2]\]. CSP is a rare complication of caesarean delivery and a special type of ectopic pregnancy. CSP is refers to a pregnancy in which the embryo has implanted in the hysterotomy scar, is partly or completely located outside the uterine cavity, and is surrounded by myometrial and fibrous scar tissue \[[@CR3]\]. The mechanism is speculated to involve the implantation of blastocysts in the tiny dehiscence tracts of the scar after prior caesarean section \[[@CR4], [@CR5]\]. Due to the fibrous nature of scar tissue, as the CSP enlarges, these inherently insufficient implant sites are at risk of rupture, placenta accreta spectrum, and haemorrhage. Ultrasound is the main imaging modality for the diagnosis of CSP, although accurate and early diagnosis of CSP may be difficult \[[@CR6], [@CR7]\]. In previous studies, approximately 15% of cases were originally misdiagnosed as cervical ectopic pregnancies, incomplete abortion, or low implantation of an intrauterine pregnancy \[[@CR8], [@CR9]\].

Failure to promptly diagnose CSP, and curettage treatment used can lead to uncontrollable haemorrhage and uterine rupture, which are life-threatening complications and may require hysterectomy to save the lives life of the mother \[[@CR9], [@CR10]\].

However, gestational trophoblastic disease can also occur in the lower anterior wall of the uterus, such as uterine scars or the cervix, thus complicating early diagnosis \[[@CR11], [@CR12]\]. Gestational trophoblastic neoplasia (GTN) is an uncommon complication of pregnancy. Considerable variation exists in the worldwide incidence of GTN, with the highest frequencies reported in Asia and the Middle East \[[@CR13]\]. Approximately 50% of GTNs follows molar pregnancy, and the diagnosis is relatively easy. Postmolar GTN is typically diagnosed using β-hCG surveillance and the FIGO staging criteria \[[@CR14]\]. However, the diagnosis of nonmolar GTN occuring after a spontaneous abortion, an ectopic pregnancy, or a term pregnancy is relatively difficult. Similar to CSP, the clinical presentation mainly includes abnormal vaginal bleeding, abortion, ectopic pregnancy and other gynaecological diseases, and the condition is associated with a lack of specificity in clinical practice and is also easily misdiagnosed. Research on trophoblastic tumours at the scar site has identified a set of diagnostic criteria for early diagnosis to avoid a missed diagnosis \[[@CR15]\].

The two patients described here both have a history of scar pregnancy, and their clinical presentations were irregular vaginal bleeding. Larger lesions could be detected in the lower part of the anterior wall of the uterus by ultrasound. Unlike previous case reports, these two cases have similar ultrasound images showing a huge mass in the lower anterior wall of the uterus but completely different clinical diagnoses. Through comparison, we summarized our diagnosis and differential diagnosis considerations based on the similar images. When transvaginal ultrasonography (TVS) cannot confirm the specific location of the lesion and the diagnosis, magnetic resonance imaging (MRI) can be considered to further clarify the relationship between the mass and the uterine scar, which helps to achieve definitive diagnosis.

Case presentation {#Sec2}
=================

Case one {#Sec3}
--------

A 32-year-old woman with amenorrhea for 2 months and vaginal bleeding for half a month was referred to our hospital. The first TVS performed in another hospital showed a heterogeneous mass on the anterior portion of the lower uterine segment measuring 67 \* 66 mm, protruding into the uterine cavity. The blood flow signal was observed inside. The mass was considered as CSP. Blood tests performed on admission revealed a β-hCG value greater than 225,000 IU/ml (normal value, \< 5.3 IU/ml). The ultrasound exam in our hospital showed an inhomogeneous hypoechoic lesion measuring 9.6 \* 6.7 \* 8.5 cm in the lower anterior part of the uterine. The boundary of the mass was indistinct with a honeycomb-like structure in the lesion and the mass compressed the uterine cavity obviously. the uterine cavity. Colour Doppler flow imaging (CDFI) showed abundant blood flow signals and a low resistive index (RI = 0.4) in the lesion. The lesion demonstrated peripheral irregular hyper-enhancement in the arterial phase. The honeycomb-like structure partially showed hyper-enhancement during all phases of the exam. Remarkable non-enhancement was appeared in central area of lesion (Fig. [1](#Fig1){ref-type="fig"}). CEUS suggested choriocarcinoma as the diagnosis, but incisional pregnancy combined with a partial hydatidiform mole was not excluded. MRI examination also suggested a trophoblastic tumour as the diagnosis. After prophylactic uterine artery embolization, hysteroscopy revealed that the anterior wall of the isthmus of the uterus showed prominent tumours, the mucosal surface was intact, and the uterine cavity was deformed by compression. No obvious neoplasms were observed in the uterine cavity. After 7 rounds of EMA and EP chemotherapy, laparoscopic total hysterectomy and bilateral salpingectomy was performed. Intraoperative anatomical specimens included 5 \* 5 \* 4 cm masses from the isthmus of the uterus. Major pathology showed (uterine) extensive necrosis with foam cell aggregation and inflammatory cell infiltration, consistent with changes after chemotherapy, chronic cervical mucosa inflammation, and (bilateral) fallopian tube tissue. Postoperative EMA and EP chemotherapy was continued. The latest blood tests revealed a β-hCG value of 1.1 IU/ml.

Fig. 1In the first case, the lesion demonstrated peripheral irregular hyper-enhancement in the arterial phase and later phases. The internal honeycomb-like structure partially showed hyper-enhancement. Remarkable non-enhancement was appeared in central area of lesion

Case two {#Sec4}
--------

A 34-year-old woman was referred to our hospital for amenorrhea without an obvious cause 3 months prior. Ultrasound examination in another hospital showed an uneven-echo mass measuring 4.1 \* 3.5 cm from the lower uterus to the anterior wall of the cervix with an abundant blood supply. At that time, the β-hCG level was 72,587 U/ml (normal value, \< 5.3 IU/ml). After considering intrauterine pregnancy, uterine artery embolization was performed. Then, ultrasound-guided curettage was performed. Postoperative pathology showed intrauterine placental tissue, and postoperative vaginal bleeding continued. Later, in our hospital, TVS showed that the mass near the lower anterior wall of the uterus was approximately 3.8 \* 3.2 cm in size. CDFI revealed peripheral rich blood flow signals in the lesion. The β-hCG value was 184.3 mIU/ml (normal value, \< 5.3 IU/ml). The initial diagnosis was suspicious of trophoblastic tumours with conventional ultrasound. However, analysis of the MRI data suggested a scar pregnancy. Laparoscopic pelvic uterine scar lesion resection and uterine repair was performed. During the operation, some omentum and the anterior peritoneum were found to have formed tight muscular adhesions, and the lower part of the anterior wall of the uterus near the cervix observed as a 4 \* 3 cm bulge. Pathology showed necrotic tissue (uterine scar pregnancy tissue), fibres, inflammatory cells infiltration in the muscle tissue, and villi in a small amount of decidual tissue and necrotic tissue.

Discussion and conclusions {#Sec5}
==========================

Here, we have reported two cases of uterine lesions. Two patients were misdiagnosed after CS based on the first ultrasound exam. The first case of a trophoblastic tumour was initially diagnosed as a scar pregnancy, while the second case, which had a scar pregnancy, was misdiagnosed as a trophoblastic tumour. The misdiagnoses were due to the particularity of the location of the lesions in the two patients, namely, the low anterior uterine segment, complicating the ultrasound-based diagnosis and further hindering early clinical diagnosis and treatment. Therefore, understanding the characteristics of scar pregnancy and trophoblastic tumours is very important.

The clinical ultrasound diagnosis of uterine lesions is based mainly on the characteristics of the grayscale and colour Doppler ultrasound \[[@CR16]\]. Recently, a clinical trial named TITANIUM aimed to describe the ultrasound features of GTN and to identify ultrasound predictors of resistance to single-drug chemotherapy in low-risk patients \[[@CR17]\]. The typical imaging features of GTN lesions located at myometrium on ultrasound show heterogeneous echogenicity, which are sponge-like or honeycomb-shaped. CDFI showed increased vascularity within the masses which was caused by the presence of intralesional arteriovenous shunts. On spectral Doppler US, the vessels demonstrated a high-velocity, low-resistance waveform, mostly between 0.2 and 0.4. CDFI can aid in the evaluation of GTN since these lesions have arteriovenous communications \[[@CR18]\]. In a prospective analysis of 246 women with complete mole, the Doppler pulsatility index showed potential as a predictor of subsequent development of GTN \[[@CR19]\]. However, the US features of the atypical or special location of GTN may occasionally overlap with those of ectopic pregnancy \[[@CR20]\].

Ultrasound is the first-line imaging modality diagnosing CSP. However, the sonographic imaging features of CSP are complex. Early diagnosis of CSP is not always achieved, and many cases are misdiagnosed as threatened or missed/incomplete miscarriage or simply intrauterine pregnancy. Such a misdiagnosis may lead to sharp curettage for a presumed failed pregnancy, which can result in profuse bleeding and emergency surgical intervention, on occasionally ending with hysterectomy. Residual villous tissue due to improper curettage continues to grow and infiltrate the myometrium, forming mass-based CSP. This kind of CSP is often depicted as a heterogeneous mass consisting of different components in the anterior wall of the lower uterine segment \[[@CR21]\]. Under these conditions, CSP is difficult to differentiate from trophoblastic tumours \[[@CR22]\]. In our second case, a highly vascularised heterogeneous mass was detected by TVS leading to a misdiagnosis of a trophoblastic tumour as in a previous study \[[@CR23]\].

CEUS is widely used in clinical practice and involves a microbubble contrast agent injected as a bolus through elbow veins to detect vascularity of the target lesion with obvious advantages in blood flow imaging \[[@CR24]\]. Ultrasound images of CSP show a mass with peripheral rich blood flow in the cesarean section scar. After contrast injection, the lesions can be significantly hyper-enhanced. Regarding the features of a rich blood flow, CEUS has demonstrated superior diagnostic and classification efficacy for CSP compared to TVS due to more precise delineation of the gestational sac (GS) location, range, depth, and microcirculation pattern \[[@CR25]\]. In the first case, conventional ultrasound was used to detect large masses in uterine isthmus, and CDFI showed rich blood flow signals around the masses. CEUS showed rapid hyper-enhancement of the area around the mass in the arterial phase, while the venous phase retreated slightly and still showed hyper-enhancement. Combined with the patient's medical history and the location of the lesion, CEUS revealed a high probability of a trophoblastic tumour diagnosis. Unfortunately, the second patient was not examined by CEUS. Because the patient had a history of irregular vaginal bleeding and a uterine isthmus mass with a rich blood flow signal (Fig. [2](#Fig2){ref-type="fig"}), the lesion was misdiagnosed as a trophoblastic tumour after TVS.

Fig. 2In the second case, the mass was located in the uterine isthmus. CDFI revealed peripheral rich blood flow signals in the lesion

GTD will produce excessive β-hCG, resulting in a level 3-100 times higher than that in a normal pregnancy, and the difference between an ectopic pregnancy and a normal intrauterine pregnancy is an abnormally slow increase or decrease in the β-hCG level. GTN should be considered when the patient has an inadequate decline in serum β-hCG level after curettage of a molar pregnancy or a high β-hCG level, especially more than 100 000 IU/L. The diagnosis of CSP only bases on a positive pregnancy test and the sonographic criteria \[[@CR16]\]. Correlations with β-hCG levels are vital to performing a differential diagnosis that considers other conditions that can mimic a GTN, such as fibroids, retained products of conception, pelvic inflammatory disease, arteriovenous malformations and other uterine malignancies. Both patients later underwent MRI examinations, combined with β-hCG measurements, to establish the correct diagnoses. MRI can serve as a supplementary method to achieve the precise diagnosis at this time. If MRI still cannot confirm the diagnosis, hysteroscopy needs to be carefully performed, and preventive uterine artery embolization should be performed if necessary.

These two cases with completely different diagnoses had extremely similar ultrasound images and clinical presentations, thus complicating the clinical diagnosis. Therefore, in clinical practice, for women of childbearing age who present with irregular vaginal bleeding, abdominal pain, pelvic masses, and abnormal blood β-hCG levels, the possibility of CSP or GTN in special parts of the uterus must be considered when determining a differential diagnosis. In patients with irregular vaginal bleeding after a previous CS, when TVS shows a mass in the lower anterior wall of the uterus, the relationship between the mass and the uterine scar should be considered. When the mass is too large to be distinguished, further MRI can be considered to determine the specific location of the mass. If the lesion is located in the uterine scar and the blood β-hCG level is slightly elevated or decreased, a scar pregnancy can be considered, but if the lesion is not located in the uterine scar but in the myometrium and abnormal increases in blood β-hCG levels are evident, GTN should be considered. However, if MRI shows that the lesion is located in the uterine scar and the patient's blood β-hCG is abnormally high, a rarer disease should be considered, such as GTN at the caesarean scar.
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